A 73-year-old woman presents to your clinic complaining of unintentional weight loss. She reports having lost 15 lbs (6.8 kg) over the past year. Previously, her weight was 135 lbs (61.3 kg) and now it is 120 lbs (54.5 kg). She reports that she is eating three meals per day as usual.
U nintentional or involuntary weight loss is a common phenomenon among older adults, with an annual incidence of approximately 13%. 1 Problematic weight loss in the older adult is defined by the United States Omnibus Budget Reconciliation Act of 1987 (Title IV: subtitle C: Nursing Home Reform) as a loss of 5% of body weight in one month or 10% over a period of six months or longer. 2, 3 In this review, we focus on unintentional weight loss for which no organic cause can be found, although frequently, the loss of weight may be associated with chronic conditions. 3 Older patients who involuntarily lose substantial amounts of weight without an obvious cause can pose difficult diagnostic and management dilemmas for physicians.
The clinical consequences of involuntary weight loss include functional decline, infections, decubitus ulcers, exacerbation of cognitive and mood disorders, and increased use of acute and long-term care facilities. 4 Mechanisms for involuntary weight loss can include decreased intake, accelerated metabolism and increased caloric loss in urine or stool. 5 Inflammatory cytokines, including tumour necrosis factor-α (TNF-α), interleukin-1 β and interleukin-6 have been implicated in cachexia and weight loss. 1 Historically termed cachectin, TNF-α is considered one of the more prominent cytokines and is thought to be a primary mediator of the muscle wasting of cachexia; it is also believed to act synergistically with interleukin-1 β to promote cachexia. 1 Cytokines may act both centrally, by inhibiting feeding behaviour, and peripherally, by decreasing gastric motility, gastric emptying and intestinal motility and by modifying gastric secretion. 1 Tumour necrosis factor-α levels are elevated in several human disease states associated with cachexia and weight loss, including malignancy, acquired immunodeficiency syndrome, heart failure, rheumatoid arthritis and chronic obstructive pulmonary disease. 1 Given that unintentional weight loss is a common condition among older adults and is associated with adverse outcomes, our objective was to review the evidence regarding risk factors, differential diagnosis, prognosis, investigation and treatment of unintentional weight loss in this population. In this review, we use the term "unexplained weight loss" to refer to unintentional weight loss for which there is no specific organic cause.
were identified from searching bibliographies of retrieved articles and by consulting a clinical expert in the area. We identified Englishlanguage articles that addressed risk factors, differential diagnosis, prognosis, investigation or treatment of unintentional weight loss among adults 65 years of age or older. Further details on the search can be found in Appendix 1, available at www .cmaj .ca /cgi /content /full /cmaj .101471 /DC1. We excluded articles that specifically focused on weight loss associated with cancer or HIV infection. All types of articles were considered for inclusion except for case reports, editorials and meeting abstracts. All patients, regardless of where they lived, were included in the review. Two reviewers (S.S. and E.M.A or J.H-L) independently reviewed all identified citations to select relevant publications that met the inclusion criteria. In cases of doubt, full-text articles were retrieved for review and discussion.
Two investigators (S.S. and E.M.A or J.H-L) then independently reviewed all retrieved fulltext articles to confirm inclusion criteria were met. A third reviewer (S.S., E.M.A or J.H-L) resolved disagreements. Using a standardized data abstraction sheet, information was extracted that was pertinent to the study design, study population and size, clinical setting, outcomes and results. A meta-analysis was not conducted because of clinical heterogeneity among included articles. Instead, a summary of data is presented.
The search identified 726 potential citations. Of these, 198 full-text articles were reviewed, and 30 studies met criteria for inclusion (Appendix 1).
What factors are associated with unexplained weight loss?
The risk factors for weight loss in the older adult can be classified into the following three main categories: physiologic factors (e.g., chronic and acute diseases), psychological factors (e.g., depression, bereavement) and social factors (e.g., isolation, social problems). 6 
Physiologic factors
Based on evidence from a large cohort study that involved 4010 persons aged 65 years and older from 11 cities in Europe, the most common independent factors associated with unexplained weight loss are those related to food intake. Specifically, they are eating less than one meal per day ( • Depression
• Bereavement
Social factors 7, 8 • Reduced social activity
• Low income
found that more than 75% of them had been prescribed a medication that could potentially contribute to weight loss (Box 2). 2 However, when reviewing possible causes of weight loss, no physicians changed medications in an attempt to reverse this problem. Instead, many ordered additional medications to help stimulate appetite.
Among a cohort of 250 residents of a Dutch nursing home, after adjusting for age and sex, a significant relationship was seen between body weight and mobility (p < 0.0001), appetite (p < 0.001), thirst (p < 0.01) and consumption of extra food (p < 0.0001). 10 In multivariate analysis, only difficulties in bringing food to the mouth and chewing were significantly associated with weight loss. Similarly, in a cross-sectional study involving 109 patients (99% male) admitted to a geriatric rehabilitation unit in the United States, oral problems were the strongest predictor of substantial, involuntary weight loss in the year before admission.
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A chart review of 290 medical records from many centres in the United States that included long-term care residents and home care clients found six factors to be associated with unexplained weight loss. 3 These factors included reduced functional ability, taking in 50% or less of the food served in three consecutive days, refusal of 50% or more of food replacement offered over a seven-day period, chewing problems, a serum albumin level less than 35 g/L with normal hydration status and a cholesterol level less than 4.1 mmol/L.
Psychological factors
A cross-sectional study of 68 communitydwelling older adults in the midwestern United States (with an average age of 86 years and 51 of whom were women) showed that depression (using the Geriatric Depression Scale) was independently associated with weight loss (OR 1.65, 95% CI 1.12-2.43). 12 Another prospective study (n = 309) found that psychiatric and psychological diseases are one of the primary reasons for unexplained weight loss. Social factors A large cohort study (n = 4010) found that reduced social activity is an independent contributor to unexplained weight loss in the older person (OR 2.0, 95% CI 1.6-2.5). 7 Additionally, a retrospective chart review of 96 residents in six intermediate care facilities in the United States showed that unexplained weight loss was most prevalent among the lowest income group. 8 In summary, determination of potential contributing factors to weight loss should not focus solely on disease-related processes. Functional issues, medications, issues with intake, and psychological and social factors also need to be considered.
How should a patient with unintentional weight loss be assessed?
A chart review of 10 000 patients in seven family practice centres in the southeastern United States, where 45 patients (with an average age of 72 years and 30 of whom were women) were identified as having substantial, unexplained weight loss, showed that a comprehensive history and physical examination have the greatest potential for eliciting the cause or causes of weight loss. 5 Information about potential physiologic, psychological and social factors (e.g., dementia, immobility, bereavement, low income, social isolation) may prove vital to determining the cause as well as to the outcome (Box 1). All current prescribed and over-the-counter medications should be reviewed. 2 Although testing should be directed toward areas of concern based on the history and physical examination, tests found to be of highest yield in identifying potential causes include stool hemoccult, barium enema, sigmoidoscopy, upper gastrointestinal series, endoscopy and thyroid function tests. 5 Computed tomographic screening offers no further information. 5 In institutionalized older adults, hemoglobin level, total cholesterol and albumin are useful in making the diagnosis. 13 There are a few studies that have looked at TNF-α levels, 1 cerebrospinal fluid concentration of amino acids, 14 plasma and cerebrospinal fluid cytokine levels, 15 and plasma and cerebrospinal fluid neuropeptide levels. 16 However, these levels have limited value within routine clinical practice.
In summary, a comprehensive history together with a physical examination should be the first step in eliciting the cause or causes of the weight loss. This step includes screening for potential risk factors and assessing current medications. Computed tomographic screening is of limited value. Instead, diagnostic testing should be directed toward areas of concern based on the history and physical examination.
How can unexplained weight loss be treated?
Treatment needs to be individualized and targeted to the patient's risk factors and to findings on history, physical examination and investigations.
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Nonpharmacologic interventions
Four studies looked at nutritional interventions or nutritional interventions combined with exercises (Table 1) . [17] [18] [19] [20] All four studies were randomized trials but three were small (n < 100). 17, 18, 20 Only one trial was blinded 17 and only one used intention-to-treat analysis. 18 A randomized, double-blind trial conducted in Denmark among 24 hospitalized patients compared differences in total nutrient intake between a diet that included a standard (4.2 kJ/ml) commercial liquid supplement and a diet incorporating a nutrient-dense (6.3 kJ/ml) supplement. 17 The products were offered in addition to the regular hospital diet. Both diets increased total daily energy and protein intake, with no significant difference between the diets. Poor compliance, occurring in one-third to one-half of patients, was evident during the first two to three days of supplementation.
Another randomized crossover study (n = 34) looked at the provision of breakfast food for dinner to patients with dementia, given that breakfast food is generally well consumed. 20 Consumption of nutritional supplements between breakfast and dinner was also encouraged. There was no significant change in mean body weight with the intervention.
A third study examined the impact of physical training and nutrition. 18 Fifty-eight older, community-dwelling individuals were randomized to one of the following four groups: a physical training program (involving aerobic, muscle strength and balance training), a nutritional intervention program (involving individually targeted advice and group sessions), a combination of the first two interventions, or a control group. At baseline and then again at 12 weeks, subjects were screened for physical performance. Intention-to-treat analysis showed a significant improvement in both training groups compared with the nutritional group. The nutritional interventions showed no significant improvement over the control group.
Another prospective trial randomized 29 dieticians to the provision of usual nutritional care or a new medical nutritional therapy protocol for prevention and treatment of unexplained weight loss among long-term care residents. 19 The new protocol emphasized assessment; intervention (including weighing frequency); communication with staff, medical doctor, family and resident; and reassessment. Fourteen out of 364 residents (4%) admitted with significant preexisting weight loss were successfully treated within 90 days after admission. Dieticians in both groups were equally successful at treating pre-existing weight loss when it was identified. Differences were found in nutritional care activities. Dieticians providing the new protocol reported more nutritional assessment activities, whereas dieticians providing usual care reported more interventional activities.
Pharmacologic treatment
Four trials (10 publications) examined pharmacologic treatment options for unexplained weight loss (Table 2) . [14] [15] [16] [21] [22] [23] [24] [25] [26] [27] All four trials were small and only one was a blinded randomized control trial. [23] [24] [25] [26] [27] The most commonly studied medication was megestrol acetate. One study also looked at the use of dronabinol for unexplained weight loss.
In one blinded randomized control trial (five publications), megestrol acetate was used in the treatment of unexplained weight loss. [23] [24] [25] [26] [27] Sixtynine patients were randomly assigned to receive placebo or megestrol 800 mg/d for 12 weeks. At 12 weeks, there were no significant differences in weight gain between treatment groups, although patients treated with megestrol reported significantly greater improvements in appetite, enjoyment of life and well-being. There was no difference in survival between the groups at four years.
A prospective trial in four long-term care facilities examined the role of megestrol acetate and optimal feeding assistance. 21 For 63 days, megestrol (400 mg/d) was given to 17 residents who were eating less than 75% of most meals. They received either usual care or optimal feeding assistance. Results suggest that megestrol in combination with optimal mealtime feeding assistance significantly increased oral intake in frail long-term care residents but was not effective under usual care conditions.
One small case-control study (three publications) compared 14 patients who had anorexia with 10 control patients. [14] [15] [16] The patients with anorexia had a median age of 78 (standard deviation [SD] 8) years and BMI of 18.4 (SD 0.6) kg/m2 in the absence of any organic or mental disorders. Data from the control group were collected retrospectively by reviewing 24 hospital records of persons over 65 years of age in whom a lumbar puncture had been performed to rule out a meningeal syndrome. The 10 patients in the control group were selected because they were nonsmokers and had a normal body weight (i.e., within 10% of their ideal body weight). The study primarily focused on examining the changes in anthropometric parameters, amino acids, neuropeptides and cytokine levels associated with anorexia. Of the 14 anorectic patients, five received treatment with megestrol acetate (480 mg/day) for six months. There were no changes in anthropometric parameters with treatment. The only significant changes in laboratory parameters were an increase in plasma transferrin level (p < 0.05) and an increase in CSF β-endorphin levels (p < 0.05).
Common side effects of megestrol acetate include hypertension, gastrointestinal upset, insomnia and impotence; reported serious adverse events include adrenal insufficiency and thromboembolic events. 28 One retrospective uncontrolled observational study of dronabinol was identified (starting dose 2.5 mg nightly for one week; dose could be increased to 2.5 mg twice daily 30 min. before lunch and dinner at the discretion of the physician). 22 Treatment showed a trend toward weight gain among the 28 long-term care residents, who were treated for 12 weeks. No controlled trials of dronabinol were identified; therefore, this medication cannot be recommended.
In summary, initial treatment for unexplained weight loss should be targeted at addressing identified risk factors, although evidence of benefit is limited. Medications that are not clearly required and that may be contributing to the weight loss should be discontinued or appropriate alternatives considered. The role for specific nutritional interventions targeted at increasing caloric intake and improving weight is unclear. There is also minimal evidence to support use of pharmacologic agents. Megestrol acetate may be effective for older adults living in care facilities when used in conjunction with feeding assistance, but further study is required.
What is the prognosis for those with unintentional weight loss?
Unintentional weight loss of more than 4% in a year appears to be an independent predictor of increased mortality (relative risk [RR] 2.43, 95% CI 1.34-4.41). 4 In a prospective study of 41 836 women, conducted in the United States as part of the Iowa Women's Health Study, one or more episodes of unintentional weight loss of more than 20 pounds during adulthood was associated with a 46%-57% higher rate of death. 29 A prospective study of 4869 male patients older than 65 years from general practices in 24 towns across the United Kingdom found that unintentional weight loss was associated with higher mortality risk only among those with cancer (adjusted relative risk [ARR] 1.71, 95% CI 1.33-2.19) after adjustment for lifestyle characteristics and pre-existing disease. 30 A retrospective chart review of 148 longterm care residents residing in the southeastern United States found that those who lost 5% or more of their body weight within one month were 4.6 times more likely to die within one year. 31 Unintentional weight loss appears to be associated with an increased risk of death among both older adults living in care facilties and community-dwelling older adults. In general, the impact on life expectancy of treating the weight loss remains unclear. 
Gaps in knowledge
This review excluded 11% of the retrieved references because they were not written in English. The overall quality of the literature retrieved was low. As a result, there is insufficient evidence to support the routine use of either nutritional interventions or pharmacologic treatments to help address unintentional weight loss. High-quality, adequately powered trials are needed to determine what interventions are effective at addressing unintentional weight loss and the associated clinical outcomes, such as mortality.
The case revisited
On further questioning, the patient admits that even though she had been eating three meals per day, she eats less at each meal than previously. She tells you that her husband of 50 years died suddenly 10 months ago. She reports her mood is fine but that she still has not gotten over his death. She feels lonely and is finding it difficult to motivate herself to prepare adequate meals for only one person. She also reports experiencing nausea and some difficulty chewing over the past month. You take a closer look in her mouth and notice that her dentures are loose and that there are a few small ulcers on her hard palate.
In an attempt to address her risk factors, you advise her to have her dentures adjusted. Suspecting that the NSAIDS may be contributing to her nausea, you advise her to use acetaminophen for her knee pains instead. At your encouragement, she starts attending grief counselling and becomes involved in social activities, including a supper club, at her local seniors centre.
Over the next two months, her appetite improves and she gains four pounds. Her weight loss appears to have been the result of multiple factors, including social isolation, bereavement, chewing issues, decreased oral intake and possibly the use of NSAIDs. Risk factor modification appears to have been successful so you do not consider further nutritional or pharmacologic interventions at this time.
Conclusion
There are many factors associated with unintentional weight loss. Assessment of unintentional weight loss should start with a comprehensive history, including questions about associated factors, and a physical examination. Investigations should be guided by the findings of the history and physical examination. Both nutritional and pharmacologic interventions have proven so far to be of only limited value. Although treatment remains a challenge, clinicians should attempt to identify and address factors that may be contributing to the weight loss.
